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160OGates CMOS HD61L Series 


The HD61L is a master slice CMOS gate array using 
2-layer metal process. The HD61L has 1,584 internal 
2-NAND equivalent gates, and 68 input/output buf- 
fers that are directly compatible with TTL. These 
gates are interconnected to meet customer’s system 
requirement. 

The LSI design is automated by DA (Design Auto- 
mation) system. 


= FEATURES 


OS Fadl Oheraen anc cae exeges ae wewe ec ee ere 
Internal gates 5ns/gate (typ.) 
Input buffers 15ns (typ.) 





The custom LSI is developed in a short lead time 
and at a low cost, that exactly matches the logic 
diagram and test pattern supplied by the customer. 
The HD61L Series are best suited for redesigning 
conventional TTL or CMOS standard logic ICs to an 
LSI configuration. 

HD61L makes customer’s systems low cost, com- 
pact, light-weight, and reliable. 


© Relable PRCKBUG ....w 2 cca eek LD ERED: 
Ceramic DIP 28 pin/ceramic DIP 40 pin/Cera- 
mic axial 72 pin/Plastic DIP 28 pin/Plastic 







Output buffers 40ns (typ., CL = 130pF) DIP 40 pin/Plastic Flat 80 pin 
@ Low power dissipation ..... 6... .0000 0505 u- @ Simple customer interface ........... 
100 pW/gate (typ., 10 MHz) Logical diagrams and test patterns only 
@ Logicblocks ..... 56 kinds @ Short development time and low development 
® input/output format .......... 008868 se ee% cost 
All 68 pins selectable for INPUT/OUTPUT/ @ Suitable for production of proliferated types ina 
INPUT-OUTPUT small quantity 
Outputs selectable for CMOS/OPEN DRAIN/ 
[ @ COCO 0-00-00-.-0 0-0 0-00-00-0 
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1600 Gates CMOS Gate Array HD61L Series 


he 


Internal gate 


m= BASIC CELL 





ae 


Input buffer 


GND 
Output buffer 







™ PACKAGE 6 Ceramic Axial 72Pin © Ceramic DIP 40 Pin @ Ceramic DIP 28 Pin 


@® Plastic FP 80 Pin 





Virose 
= ABSOLUTE MAXIMUM RATINGS | a 


Terminal Voltage ae V 
Operating Temperature 2G 
Storage Temperature “Cc 


# ELECTRICAL CHARACTERISTICS (Vcc = 5V 5%, Ta = —20 to +75" C unless otherwise specified) 





Item Symbol Test Conditions in max. | Unit 
VIH Veco +03) V 






Input Voltage 


| 
[olalele 
gm) GO) OO] = 
ot 
< 


Output Voltage 


input Leakage Current 


Output Leakage Current _ Vcc = 5.25V, at high impedance output 






wh | md | CD © 
Olo| | | | o| 
< 


Average/gate (reference only) 
F 0. = 16 


Internal 


N| & 


Delay Time Input 


| 
7) 


Output CL = = 130 pF 
Power Operating dace 5V, internal gate | WA /gate 


Dissipation | Standby ~ 


s | Vcc=5V,internalgate 
6 HITACHI 


‘= 
| > 


= DEVELOPMENT FLOW 


Gate arrays will be developed in conformity to the 
flow shown. The interface between user and Hitachi 
is based on hand-drawn logical diagrams and test 
patterns. Hitachi will submit these data into com- 
puter for logic simulation, layout, wiring, and test 
program preparation. After that, a sample will be 
produced. In the process, the machine-drawn logic 
diagrams and the result of the logic simulation are 
to be verified by the user to Hitachi will perform 
delay simulation (such as critical path) on request. 


Logic design 
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= DRAWING LOGIC DIAGRAMS 


NO. 


1 Forms 


ITEM 


2 | Characters 


3 | Signal name 


4 | Logic symbol 


oO 


6 | Symbol layout 


7 |Cross reference 


RULES 


Size A-3 forms supplied by Hitachi. 


(1) 
(2) 


(1) 


(2) 


(1) 
(2) 


(1) 


(2) 


(1) 


(2) 


(3) 


(4) 


(1) 


2 ~ 3mm or larger alphanumerics and special characters [/ (slant), = (equal), — 
(minus), ( (left parenthesis), » (comma), ) (right parenthesis) ] 


The alphabetics shown must be written 
as in the bottom column. Alphabet la IO Oe 9 
re 


The following signals must be accompanied by the corresponding signal name. 

(i) LSI input/output signals: up to 14 characters beginning with an alphabetic 
character 

(ii) Signals extending over two or more diagrams: up to 10 characters beginning 
with an alphabetic character 

LSI internal signals terminating within one diagram: 

(i) up to 10 characters beginning with an alphabetic character 

(ii) a 4-digit number preceded by an asterisk (*) 

* O0OO00 


serial number within page (50 ~ 99) 
page of diagram (01 ~ 49) 


Use templates supplied by Hitachi. 
Affix the following information to 
each logical symbol: 

(i) Function name (A, OR, FF) 

(ii) Block name 

(iii) Pin function name (S, R, CK) 

(iv) Negation symbol (0 or D> ) 

(v) Block terminal number 


Function name 








Neg. symbol 


Terminal 
number 


terminal 
(may be omitted) 


“4 


(good) 


Block name 


+ + 


(good) (not good) 


LSI input/output signals must be 
shown by © with LSI pin number given 
int J. 

Up to three lines can be led out at one 
junction point. 





A signal must be drawn from left to 
right like a stream. 

No symbol must be placed in columns 
1 and 13 and in row R (hatched por- 
tions shown). 

No symbol must be placed in 5 or more 
consecutive rows to provide a path for 
signal lines. 

No symbol must be placed in two or 
more consecutive columns to provide 
an area accommodating signal names 
and cross reference information. 
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LIZZ 


If a signal extends over two or more machine-drawn logical diagrams, the following 
information is given under the signal name: 


Zia 


K — 15, B10 
| a Logical coordinates of the destination 
Logic diagram page of the destination 
Terminal specification K : sink 
of the destination S : source 


Z : 3-state output 
N : 3-state control 
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®@ MACHINE-DRAWN LOGIC DIAGRAM 
WSTRB-N 
lh: 
* 0150 
20 v 21 
2 nage Se 
or 2. 6 
C7 
* 0151 
420 22 ae g STRSCL-P 
ee K. . .5.B4 
E7 
STRYRIL.N 
1.B3 
20 — qi? : 
en 0)- 161 NGo13 | Se pe 
Bal, 3 03F 
ey 
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K... J.B] 
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NGoge | K... 1.D11 
os . 2.D3 
STRYRO1- N 
K.. . 2.B7 
420 29 N gai STRYROI-P 
RSEL(1)-N Nose | Kis 8D 
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ON 
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> 2 > STRYROO-P 
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oe oe | a 8 
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RSTRB-N 


/9\)N 20 
NGQ7 


22 N A Zl 
NG 052 


% 0156 


2 21 

2} a Zin | 
NG 052 NG 052 

22 21 
NG036 


% 0/57 


RSTRB-N 
S... 17-H9 






* 0156 





NG052 
08H 
Mil 


j21 


* 0157 
NG052 | 
09G 

Miz 
N14 
NG036 

07H 
N12 





SELYR//-P 


SELYR/0-P 


SELYR 0/-P 


SELYR 00-P 


Saag P 
8.B2 
K 9. D2 


SELYR10-P 
K. . . 19.B2 


. 9.D9 
SELYRO1-P 
JK... 8.B2 

K.. . 9.D2 
SELYROO-P 
K. . . 19.B2 
K. . . 9.D9 
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_@ DESCRIBING TEST PATTERNS 


ITEM RULES EXAMPLE OF DESCRIPTION 


Timing 
No. 


NO. 


2 












Timing de- (1) Three input signal formats are used: 


finition 












(2) 


Only one output strobe timing is used: 
| 
| | 


—4 Ss -R z E 





[Notes] 

1. Number of input timing pulses: up to 7 

2. All 10 must be DT format with d = 0. 

3. What input format to be used must be specified. 







Specify pattern layout and timing. 
signal name 1 timing No. 


Test pattern 





INP-1 is input 



























































signal name 2. si timing No. INP-1 12 at timing [2. 
: . ae BUS-1 Bl 
signal namen _— timing No. 
(2) Pattern must be drawn with time set ae 3 
vertically and by using the following OUT-1 01 
characters: ; | 
DT format L 
PP format 
NP format 10 1 1 0 X xX x x 
Output ,L, 2, #REPT 5; 
[Notes] Il 0 Tf 0 0 X % HH OL Repeated 
1. Z... Hi-Z; X... undefined, mask 1100 0X xX HL (5 +1) 
2. Blank may be used when signals do not times 
change: 0 1 1 #0 X X H L 
(3) If the same pattern is repeated, draw as #REND ; 
follows: 0 1 0 0 1 2 2 H OL 
#REPT count-1; 1 Oo 1 0 0 1 0 LL 
Pe SE Qe On OE 0 es 4G 
Repeated pattern 0 1 0 0 0 1 21 LH 
#REND: 0 0 0 1 0 2 2 +H 4H 
1 0 1 21 1 H L LH 
0 1 1 0 02L LH OL 
0 H H H H 












Logical 
simulation 


Test patterns are also used for logical simu- 
lation. If the result of simulation contains 
LSI internal signals you want to output, list 
all of their names. 


# LOGIC DESIGN PRECAUTIONS 


NO. 


1 


ITEM CONTENTS EXAMPLES 
Multiple same input within the same macro cell 


is inhibited. 
= ale 





Don'ts 










Output-to-output connection is inhibited (ex- 
cept for 3-state output buffer). 






Chopper circuit using delay of macro cell is 
inhibited. 
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1600 Gates CMOS Gate Array HD61L Series 


NO. ITEM CONTENTS EXAMPLES 













































2 |Recommenda- Use circuits that can be initialized from outside 
tions for improved not those which cannot be initialized. 
detection rate 

Use externally controllable terminals in proper 
positions for serial multistage connection of 
such as shift registers and counters. 

Use externally controllable terminals in circuits 
using, as clock input, those signals (¢, ) which 
are long in time interval as compared with base 
clock. 

Consider adding a test circuit which permits 
detection of internal latching by input of test 
signals and clocks from external pin. 

(scanpath design) 

3 {Recommendations | Clock distribution = 
for improved Drive capability that can be derived from one anu nO 
characteristics buffer is limited. It is recommended that clock 

buffer output with high fanout be distributed fanout=8 
| to some buffers as shown. 
1 
fanout=12 
# INSTRUCTIONS ON BLOCK LIBRARY 
NO. ITEM INSTRUCTIONS 

1 | Maximum For efficient automatic design, the packaging density should preferably be 90 ~ 95% of the 
packaging density maximum design density (1,584 gates). 

2 | Macro cell Using macro cells dedicated to the HD61L, perform logic design in accordance with the for- 

mat specified in advance. 

3 | Product-sum if you want to use the same macro cells (such as NAND and (4D-) (=D-) 













NOR) shown in the block library table as product-sum con- 
verted ones, change the positions of the function name and 
negation symbols as shown. 


conversion 









Example of product-sum 
converted logic symbols 
























4 | Propagation delay Calculation of propagation delay time is supported by DA. | tppy=toLH+KLH-CL 
time However, if you want to obtain critical path and other | tpyy =toH, + KHyL-CL 
important factors by pencil-and-paper calculation, apply | where, 
the equations shown at the right according to the block 
library table. 0.4 pF/fanout 
must be used for calculation 
| of load capacitance C; . 
5 | Total number of The total number of gates to be used can be calculated by 


Total 


gates number of gates = & [ni] gates 
f 


obtaining the total sum of the equivalent gates. This can 
check whether or not the maximum packaging density (see 


1 above) is exceeded. 
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@ 1/O Buffer 











Macro Cell s Propagation delay time 
Functional r Input Output | tpy A (ns) | tpyz (ns) 
loci name. Equivalent circuit Symbolic diagram >.O | terminal | terminal 
Input 
buffer 
810 
7.7 ; ay f 1.0 
(811) Aer lie 
NAOO1 or 
NAOO2 
(Note 1) 
3-state 
output & Input See “Input Buffer”. 
input buffer 
NAOO1 or ie . 
N A002 Output See ‘’3-stage Buffer”. 
(Note 1) 
3-state 
output 1 (PMOS) 
3 (NMOS) 808 
6 (PMOS) (813) Oe a0 Oxt8 
NAOO1 or 4 (NMOS) 
NAOO2 
(Note 1) 
Inverted 
output 
7 34 
H Sa ta os 
NAOO1 or eas 
NAOO2 (N A002) 
(Note 1) N 
Open drain 
output 
2.5 |0.34 
NAOQOQ1 or ope a ee 
NAOO2 (N A002) 
(Note 1) 
(Note 1) NAOO1..... applies to pins 11 ~ 18, 27 ~ 37, 45 ~ 52, 61 ~ 64, 66 ~ 70 60,65 = VCC 
NAOO2..... applies to pins 1 ~ 10, 19 ~ 26, 38 ~ 43, 53 ~ 59, 71 44,72 = GND 


(Note 2) Pin No. of chips to which parenthesized terminals apply: 


1,2,3,8,9, 11,12, 14, 15, 17,.18, 19, 20, 21, 27, 28, 29, 32, 33, 35, 36, 37, 40, 41, 42, 45, 48, 52, 55, 56, 57, 


58, 59, 63 


@ Power Gate 






Macro Cell 


Propagation delay time 


Ko) 
: : ce 8 
Sastre | __Eavitntcrat [te] symbaeiarm | 8 ar a tone 
: ” OLH OHL 


Power 
inverter 


NGOO1 
Power-2 





NAND 


NGOO2 
Power-3 
input 
NAND 


NGO0O3 


ra 4 


aaa ee 


| =o |: 
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Macro Cell Propagation delay time 


. tex py (ns) tpy (ns) 
° 


Punch ; ‘ : No. of . : 
Functional Equivalent circuit — |equivalent| Symbolic diagram 


Symbol 





eee 7 KLH KHL 
Power-4 
input 
NAND 
2.7 2.2 2.9 2.1 
NGO04 
Power-2 
input NOR 25 15 
NGOO5 
Power-3 
input NOR 37 33 15 
NGOO6 
Power-4 
input NOR 
4.3 1.5 
NGOO7 
@ Gate 
Macro Cell re Propagation delay time 
Q 
Functional bates S.. tpl H (ns) tpHL (ns) 
ae Pen aera Equivalent circuit fe} 
Inverter 
e 3.0 2.2 
NGO0O12 
2 input 
NAND 
es OO 1.3 2.7 
NGO0O08 
3 input 
NAND 
= 3.4 
NGO0O9 
4 input | 
NAND 
=> 2.9 4.3 3.2 4.1 
NGO10 | 
6 input 
NAND 
4.1 2.7 2.0 
NGO13 
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| Macro Cell Propagation delay time 
Functional ; . | No. of ak ; tp y (ns) tpye (ns) 
a Pl ae Equivalent circuit uivalent}| Symbolic diagram fe) 
ee sini A: KHL 
8 input 
NAND 
4.7 2.9 7.7 2.0 
NGO14 
9 input 
NAND 
7 2.2 
NGO15 
12 input 
NAND 
: 2.2 
NGO16. 
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1600 Gates CMOS Gate Array HD61L Series 


Propagation delay time 


re) 
r= ‘ tpLH (ns) tpHL (ns) 
x8 KHL 






Macro Cell 


_Functional_| Equivalent circuit | eauivaten 
vaie' 
block name : gate 


16 input 
NAND 





Symbolic diagram 


NGO17 
2 input 
NOR 
NGO18 
3 input 
NOR 


NG0O19 


4 input 
NOR 


NGO20 


6 input 
NOR 


NGO23 
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Macro Cell 


_Functional_ 
E | n r i 
block name_ name quiva ent circuit cai ent 


8 input 
NOR 
NG024 
9 input 
NOR 
NG025 
12 input 
NOR 
NGO26 


Symbolic diagram 
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tpl H (ns) 


Propagation delay time 


tpy (ns) 


toLH | Kin KHL 


2.0 


2.1 


1600 Gates CMOS Gate Array HD61L Series 


Macro Cell Propagation delay time 


Functional ae , tpi pH (ns) tPHL (ns) 
Equivalent circuit ein Symbolic diagram 


KHL 
16 input 
NOR 
NGO27 


2 input 

coat —)) >— 2.5. 
NG032 

2 input 
sack 
NG033 





13.2 3.0 2.1 






@ Flip-flop 
Macro Cell Propagation delay time 
res eis Input | Output | tp, yy (ns) | tpyz (ns) 
_fuvetienal, Equivalent circuit Noo Symbolic diagram terminal | terminal 
aie name name “ont KHL 
DFF 
(Level) 


2.3 


2.5 


NGO50 


3 
Eg 
Si 
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Macro Cell % Propagation delay time 
i = Input | Output | tpz yy (ns) | tpyyz (ns) 
Functional Equivalent circuit Saivaleti Symbolic diagram EG terminal viene lod 
one =! name | name tOLH!| H KYL 
DFF | | CK 5.3 
(Level) Ss ae 
R 
D 
CK | 
S 
R 
NGO51 D 
DFF CK 
(Edge) S 
R 
CK 
S 
R 
ee Ace 
TKFF CK 
S 
R 
CK 
| S 
R i 
@® Latch 
Macro Cell _ Propagation delay time 
° 
Functional Equivalent circuit nie Symbolic diagram Eg Relat aes oe eka ee a 
block name gate az name name |to K 
HL 
RSLCH = “ ae 
2.5 1.5 
3.0 3.3 
17 
3.4 2.9 
2.3 1.5 
NG046 5.6 — 
RSLCH 2.9 
2.3 1.8 
17 
— |o3] 8) ag 
NG047 3.0 4.2 
RSLCH 7.2 a+ | 
2.6 1.6 
4.5 3.4 
4.4 3.7 
1.7 
NG048 | 6.9 — 
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Macro Cell a Propagation delay time 
fo) 

fubetional Equivalent circuit equivalent Symbolic diagram E nia sshnine eed tate 
= =| name | name tOHL | KHL 

RSLCH 3.3 6.4 
2.3 2.2 

_ 7.5 

— 7.5 
2.3 2.2 

NG049 3.3 6.6 


@® AND-NOR Gate 


Macro Cell Propagation delay time 























° 
: : 2 Input | Output | tpy yy (ns) | tpyyz (ns) 
unetienat Equivalent circuit equivaient| Symbolic diagram E o {terminal | terminal 
2 AND- 
NOR oe A 
a BEBRE 
2 wide- 
2 input | 
AND-NOR 
3.0 2.2 | 2.8 
NGO29 
2 OR- 
NAND 
2.5 3.8 
2 wide- 
2 input | 
OR-NAND | 
3.8 2.7 
NGO31 
4 wide- 
2 input 
AND-NOR 
NOR 8.5 2.6 
Inverter 3.5 
NG034 
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1600 Gates CMOS Gate Array HDG61L Series 








Macro Cell Propagation delay time 














; Output | tppy (ns) | tppyyy (ns) 
yunctional, Equivalent circuit cujivatent| SYMbolic diagram terminal 
ock name sate K K 

name fo“ LH |TOHL | KHL 
8 wide- 
2 input 
AND-NOR 
Inverter 
= 
ee 
ae 
= 
= 
LO 
feed) 
> 
2.5 3.2 
NGO35 
2 wide- 
3 input NOR | 44] 29 3.1 
AND-NOR 
Inverter | 6.2 | 4.0 2.8 
NG0O36 
2 wide- 
4 input 
AND-NOR 
2.6 7.2 | 3.8 
inverter 5.1 } 2.9 
NG037 
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@ Mu!tiplexer 






Macro Cell Propagation delay time 
Functional ees No. of a. ah _| Input | Output | tp. y (ns) | tpHz (ns) 
block name Equivalent circuit equivalent} Symbolic diagram o |terminal | terminal 
| =| name name toHL\ KHL 
2 input Ao 4.4 2.0 
MPX 
Ay 3.3 | 4.2 3.11 2.6 
S 3.8 2.4 
Ao 3.3 5.0 
Ay 4.4 | 3.2 3.8 | 2.8 
NG038 S 3.8 4.7 
4 input Ao 9.5 ; 
MPX Ay 8.6 
A2 6.2 
A3 4.8 
So 11.3. 
Si . 
Ao ; 
A1 : 
A> 
A; 6.7 
So : 
NGO40 Si | : | : 
2 output A 3.4 2.6 
DMPX | 3.4 2.2 
Ss 4.2 3.5 
A | 2.7 2.3 
By 3.5 2.3 - 
S 2.9 | 
A 2.0 2.0 
2.3 2.7 
S 2.8 3.1 
A 1.6 
2.3 2.3 
NG041 S 25 
4 output A 4.3 i. <8 
DMPX So 5.2}2.1 |] 5.3] 3.1 
S1 5.4 5.2 
A 4.3 
So B> 3.3 | 2.4 3.2 
Si 5.3 
A 3.5 4.9 
So 5.2 | 2.6 5.7 | 3.2 
Si 3.7 4.7 
A 4.0 
So 3.6 2.9 
Si 4.0 
A a 6.5 49 
So B3 6.3 5.5 | 2.6 
Si 6.4 5.7 
A 6.2 4.8 
So 5.9 3.8 | 2.5 
Si 6.0 6.0 
A 6.4 4.0 
So 6.8 6.1 | 2.8 
$i 6.1 4.0 
A 5.8 3.8 
So 6.2 | 4.3 4.2 | 2.3 
NG042 Si 6.1 4.7 
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@ Decoder/Encoder 


Functional 


block name 


2-bit 
decoder 


NG043 


3-bit 
decoder 


NG044 
4-bit 
priority 


encoder 
4 PENC 


NG045 


18 









Macro Cell 












No. of 
equivalent 
gate 





Equivalent circuit Symbolic diagram 


Symbol 
No. 






(op) 
sts 
\/ 





ct 
\ 





ree! eee 





Kee ee mre cee nen UE eS ee comme 


(dotted elements are not 
included in the cell) 





— 
NO 


pe 
WwW vo 
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Input 
terminal 
name 


pelze > > a aucer< 
f= _- Oo ; = = ©. 


Propagation delay time 


Output 
terminal 
name 





tpHL (ns) 


toHL | KHL 


3.3 
34 2.3 2.3 






@ 
Nv 
~ 
eo) 


i) 


Le 
- be 


Oo 


Aol AD Rw] wo 
Oo oO; © O on; nN © 
Pala ALAR AL OD 
oO Oo os “wo =—!| © “SN 

N 

OO 


mo | o | w | w | NV N 
~“ Oo Oo NO io) 


2.1 

1 
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: 2.2 
Ai 
A 4.4 

: 2.5 
Ai 5.2 
A 
Ai 


3.4 





Ao 7.6 
Ai 6.8 
A> 1.3 | 32 
A3 7.7 
Ai 3.3 3.9 
A> 4.7 5.1 | 2.8 
A3 5.0 6.5 
4.7 
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1600 Gates CMOS Gate Array HD61L Series 




































@ Others 
Macro Cell Propagation delay time 
_| Input | Output} tpzsy (ns) | tpyyz (ns) 
anetional Equivalent circuit terminal | terminal . 
name name tOHL | KHL 
1-bit 14.0 
te . ‘ 
sounse" | Tas junjerlexl]_@ [co feral 0:0 
H| xX 53 
L|H 5.7 
| 7.8 
ral 3.5 
alle @ 4.0 
{LYL 5.3 
0.4 
mie 1.2 
NGO54 2.5 
2-phase 
clock 
generator 
NG055 
3-state 
buffer 
NG056 
NG0O56 
4-bit 
equivalent 
comparator 
NG058 
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1600 Gates CMOS Gate Array HD61L Series 





Macro Cell Propagation delay time 


























= | Input | Output | tp, yy (ns) | tpyz (ns) 
Functional. Equivalent circuit >! terminal | terminal 
toLH|KLH|tOHL | KHL 
2-bit : 11.0 
comparator 
NGO59 
2-bit 
shift 
register 
H 
x 
L 
L 
x 
x 
L 
NGO6O 
3-state 
output 
control 
PC,PC,PC;PC, PC; D1 PC5 
, &§ § 4 7 6 
D5 
E 5.9 
NC, NC.NC3; NC,NC; NCO 
oe 1.9 
D1 NC5 
~ 2.2 
NGO61 D5 
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